What is claimed is: 




01^ 

^ 1 . filter assembly, comprisjrig: 

an enclosure having^t least one cavity; 

at least one wall^f the enclosure comprised of a circuit board; 

a trace forniera on the circuit board; and 
at least oqje circuit element, coupled to the trace. 



2. The filter assembly of claim 1 , wherein the circuit boaj^urther comprises a ground plane 
on a surface of the circuit board that forms a portic^f the inner surface of the enclosure. 

r 

3. The filter assembly of claim 1 , wherein thjg^rcuit board further comprises multiple circuit 
trace layers. 



4. The filter assembly of clainj^wherein tl 
low pass filter. 




:cuit element further comprises a 



5. The filter assem^y of claim 4, wherein the low pass filter further comprises one of a circuit 
trace filter ^ement and a mechanical structure filter element. 




6. The filter assembly of claim 1 , ^erein the at least one circuit element further comprises an 
amplifier. 

7. The filter assembly of c^m 6, wherein the amplifieYis one of a low noise amplifier and a 
power amplifier. 




8. The filter assembly of claim 1 , wh^rfefei the filter assembly further comprises: 

an input connector attached ta^he £(nclosum^nd coupled to the at least one cavity; and 
an output opnnector attachec|tg^e enclosure and coupled to the at least one cavity. 
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9. The filter assembly of claim 1 , wherein the filter as^etftoly further comprises: 

an input connector attached to the cir^if^rd and coupled to the at least one cavity; and 
an output connector ajtg^hgcTto the circuit board and coupled to the at least one cavity. 



10. The filter assembly of claim 6, wherein the filter assembly fu;Kher comprises: 

an input connector attached to the circuit board and couarcd to the at least one cavity; 
an output connector attached to the circuit board couj^d to an output of the amplifier; 
and 

an output coupling pad mounted in the at least^e cavity and coupled to an input of the 
amplifier. 



1 1 . The filter assembly of claim 6, whereinOTC filte 
an input connector attached to thC/jnrcuit Ij 
an input coupling pad mounted jjl the at^ 
amplifier; and 

an output connector attache^ to the circuTt board coupled to the at least one cavity 




bly further comprises: 
Coupled to an input of the amplifier; 
CBupled to an output of the 



12. The filter assembly of claim 1 , wherein the filter assembly further comprises: 
a first and a second low noise amplifier; 

an input connector a^ached to the circuit board and coupled to an input of the first low 
noise amplifier'/ 

an input coupling pad mounted in the at least one cavity and coupled to an output of the 

first low noise amplifier; 
an output couplmg pad mounted in the at least one cavity and coupled to an input of the 

second law noise amplifier; and 
an output cormector attached to the circuit board coupled to an output of the second low 
noise amplifier. 




13. The filter assembly of claim 1 , wherein the filter assembly further comprises: 

a first filter stage and a second filter stage formed in the enclosure, wherein the first and 

second filter stage each have at least one cavity; 
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input connector attached to the circuit board and coupled/fo the first filter stage; 
an output coupling structure mounted in the at least oneyavity of the first filter stage and 

coupled to an input of a low noise amplifier; 
an input coupling structure mounted in the at least erne cavity of the second filter stage 

and coupled to an output of the low noise araplifier; and 
an output connector attached to the circuit bc^rd coupled to the at least one cavity of the 
second filter stage. 



14. The filter assembly of claim 1 , wherej^ the at least one circuit formed in the circuit board 
comprises an inter-stage coupling afrcuit, the inter-stage coupling circuit comprising: 

at least one input coupling structure mounted in the at least one cavity; and 
at least one output coupling/structure mounted in the at least one cavity and coupled to 
the at least one inpyt coupling structure. 

1 5. The filter assembly of/laim 14, wherein the inter-stage coupling circuit further comprises a 
signal trace formed /n the circuit board. 

1 6. The filter assembly of claim 1 5, wherein the signal trace is formed in one of an internal 
circuit layer or the circuit board and a surface circuit layer of the circuit board. 



17. 



A filter assembly, comprising: 
an enclosure having a Cavity; 

at least one wall of th^ enclosure comprised of a circuit board; and 
at least one diagnostic circuit fopm^ on the circuit board. 



1 8. The filter assemb/y of claim U/, turjp^r comprising: 
a trace forme/ on the circuit 
at least one/ircuit element, coupled to the trace. 




19. The filter/ssembly of claim 17, wherein the diagnostic circuit formed on the circuit board 



further domprises a signal tap. 
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20. The filter assembly of clmn 1 7, wherein the diagnostic circuit formed on the circuit board 
further comprises a dn?^tion^^et5upbi;, comprising: 
a signal line witl^n RF sigQsJf^nd,,.^^^ 

a sampling linof wherein the sampling line is run in parallel to the signal line and is 
^ physic^ly proximate. 



i3 
m 
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21 . The filter assembly of claim 20, wherein the yjurectional coupler further comprises a 
terminating resistance. 

22. The filter assembly of claim 20, wher^fn the directional coupler further comprises a stub 
terminator. 

23. The filter assembly of claim 20/wherein the sampling line is implemented on a surface of 
the circuit board. 



24. The filter assembly of cl^m 20, wherei 
layer of the circuit boar^^ 




ine is implemented on an internal 



25. The filter assembly of claim 20, wherein the sampling line is implemented on a same 
circuit layer as the iignal line. 

26. The filter assembly of claim 20, wherein the sampling line is implemented on a first circuit 
layer and the signal line is implemented on a second circuit layer. 



27. A filter assembly, comprising: 

an enclosure having at least one cavity; 

at least one wall of the enclosure comprised of a circuit board; and 

at leasy one tuning element, wherein the at least one tuning element extends into the at 

lept one cavity of the enclosure. 
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28. The filter assembly of claim 27, further ccyiiprising: 

a trace formed on the circuit board; anc 
at least one circuit element, coupled ip the trace. 

29. The filter assembly of claim 27, wh/rein the at least one tuning element is formed on the 
circuit board. 

30. The filter assembly of claim 2/, wherein the at least one tuning element is formed in the 
enclosure. 

3 1 . The filter assembly of clq/m 27, wherein the at least one tuning element is formed in a wall 
of the enclosure. 

32. A method of tuning i filter assembly, comprising: 

forming a cavityybody with at least one chamber with at least one opening in the cavity 
body; 

covering the gtjening/in th^ cavity body with structural elements to enclose the at least 

one chan/ber, \N^crc\yr\i least one structural element is a circuit board; and 
tuning the ejlectricald^ractWistics^^he cavity body by selectively adjusting an element 
on the circuit board. 

33. The method of claim 32, further comprising: 

forming a trace on the at least one circuit board; and 
couplijng at least one circuit element to the trace. 

34. The niethod of claim 32, wherein the element on the circuit board comprises a capacitor. 



35. The method of claim 32, wherein the element on the circuit board comprises an inductor. 



Att 
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36. The method of claim 32ywherein the element on the circuit board comprises a 

mechanically adjustaJrJe tui^i^^^ the mechanically adjustable tuning element 

extends into the a^ast one chamber of the cavity body. 



y 



yi. A method of making a filter as^mbly, comprising: 

forming a cavity body wi^ at least one cavity and with at least one opening in the cavity 
body; 

forming a trace on ^ printed circuit board; 
coupling an ele^onic component to the trace; and 
covering th/atleast one opening in the cavity body with the printed circuit board. 



38. The method of claim 37, wherein coupling the electronic component to the trace comprises 
coupling a low pass filteyfo the trace. 



rem the low t 



39. The method of clajA 38, wherein the Tow pass filter further comprises one of a circuit trace 
filter element arfcl a mechanical structure filter element. 



40. The method of claim 37, wherein/oupling the electronic component to the trace comprises 
coupling an amplifier circuit to the trace. 



41. The method of claim ifu, wherein coupling the amplifier circuit comprises coupling at least 
one of a low - noisjg^mpli fi^^-aod^ power amplifier to the trace. 



42. The method of claim 37, wherein forming the circuit board further comprises forming a 
ground plane on a surface of^me circuit board that forms a portion of the inner surface of 
the cavity body. 

43. The method of claim 37, wherein fprmit 4jjjS ^''cuit board further comprises forming 
multiple circuit trace layers. 



44. The method o&tlaim 37, wherein forming the circuit board further comprises: 
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forming an inam connector attached to the cavity body and coupled to the at least one 
cavity; imd 

forming^n output (^eifnector attached to the cavity body and coupled to the at least one 
Cavity. 



The method of claim>37, wherein forming the circuit board further comprises: 
forming an iniytconnector attached to the circuit board and coupled to the at least one 
cavity; 

forming/an output connector attached to the circuit board and coupled to the at least one 
:avitv. ^ . 



46. The method of claim 37, wherein forming the circuit board further comprises 
forming a first and a second loy noise amplifier; 

forming an input connector ^ached to the circuit board and coupled to an input of the 

first low noise amplifia, * 
forming an input coupling pad moumed/(|i the atkast one cavity and coupled to an output 

of the first low noise amplifier; 
forming an output o^^nnector attached to the circuit board coupled to an output of the 

second low/noise amplifier; and 
forming an output coupling pad mounted in the at least one cavity and coupled to an input 
nf the 5fe-rnnH low noise amplifier. 



1 



I 47. The method of claim 37, whereiiyforming the circuit board further comprises: 

forming a first filter stage ancra second filter stage formed in the enclosure, wherein the 

first and second filter s^ge each have at least one cavity; 
forming an input conne9(X)r attached to the circuit board and coupled to the first filter 
> stage; 

forming an output o6upling structure mounted in the at least one cavity of the first filter 

stage and coupled to an input of a low noise amplifier; 

forming an inapt coupling structure mounted in the at least one cavity of the second filter 

stage andrcoupled to an output of the low noise amplifier; and 
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forming an output connector attaoned to the circuit board coupled to the at least one 
cavity of the second filte/stage. 



48. The method of claim 37, wherein forming the circuit board further comprises forming an 
inter-stage coupling circmr, the inter-stage coupling circuit comprising: 

at least one input coupfling structure mounted in the at least one cavity; and 
at least one output coupling structure mounted in the at least one cavity and coupled to 
the at least orie input coupling structure. 

49. The method of cTaim 48, wherein forming the inter-stage coupling circuit further comprises 
forming a signal trace on the circuit board. 

=g 50. The methoc^f claim 49, wherein forming the signal trace further comprises one of forming 
]Z the signal^ace in an internal circuit layer of the circuit board and forming the signal trace 

]P in a surf^e circuit layer of the circuit board. 



A method of making a filter as/embly, comprising: 
forming a cavity body with^t least one chamber with at least one opening in the cavity 
body; 

covering the openings in^the cavity body with structural elements to enclose the at least 

one chamber, wher/in at least one structural element is a circuit board; and 
forming at least one t/st circuit on the at least one circuit board. 



52. The method of clain/ 5 1 , further cojfi^r\s\ng:J 

forming a trace ofi the at le^s)/6ne ci^gujj/board; and 
coupling at leas/t one circuit element to the trace. 




53. The method of claim 51 , further comprising forming the test circuit with a connector. 



54. The methoq of claim 51 , wherein forming the test circuit on the circuit board further 



comprise^ forming a signal tap. 
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55. The method of claim 5 1 , wherein forming the test circuit formed on the circuit board 
further comprises a forming a directional coupler, c9Tnprising: 

forming a signal line; and 

forming a sampling line, wherein the samplin^line is run in parallel to the signal line and 
is physically proximate. 

56. The method of claim 55, further comprisir]^ forming the directional coupler with a 
terminating resistance. 



57. The method of claim 55, further comprising forming the directional coupler with a stub 
terminator. 



58. The method of claim 55, furtheryco 
layer as the signal line. 




the sampling line on a same circuit 



59. The method of claim 55, funther comprising forming the sampling line on a first circuit 
layer and forming the signal line on a second circuit layer. 



60. A microwave system/comprising: 
an antenna; 
a RF system; and 

a filter assembly o'oupled to the antenna and to the RF system, wherein the filter assembly 
comprises: / 

an enclosure having at least one cavity; 
at leasi one circuit board comprising a wall of the enclosure; 
a trace formed on the at least one circuit board; and 
at h&ast one circuit element coupled to the trace. 
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61 . The microwave system of claim 60, wherein the circ/it board further comprises a ground 
plane on a surface of the circuit board that forms apportion of the inner surface of the 
enclosure. 

62. The microwave system of claim 60, wherein ift at least one circuit board further comprises 
multiple circuit trace layers. 

63. The microwave system of claim 60, wherein the at least one circuit element further 
comprises a low pass filter. 

64. The microwave system of claim 63, wherein the low pass filter further comprises one of a 
circuit trace filter element and a mechanical structure filter element. 

65. The microwave system of claim/60, wherein the at least one circuit element further 
comprises an amplifier. 

66. The microwave system of cl^m 65, wherein the amplifier is one of a low noise amplifier 
and a power amplifier. 

67. The microwave system if claim 6^, wh^ei\thejij^ further comprises: 

an input connector attached to tne^nclosure and coupled to the at least one cavity; and 
an output connecto/ attached to the enclosure and coupled to the at least one cavity. 

68. The microwave system of claim 60, wherein the filter assembly further comprises: 

an input connector attached to the circuit board and coupled to the at least one cavity; and 
an output connector attached to the circuit board and coupled to the at least one cavity. 



69. The microwaJve system of claim 65, wherein the filter assembly further comprises: 

an input connector attached to the circuit board and coupled to the at least one cavity; 
an outpudfconnector attached to the circuit board coupled to an output of the amplifier; 



mi 
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an output coupling pad mounted in the at least one ^vity and coupled to an input of the 
amplifier. 

70. The microwave system of claim 65, wherein th/filter assembly further comprises: 

an input connector attached to the circuit board and coupled to an input of the amplifier; 
an input coupling pad mounted in the at l^last one cavity and coupled to an output of the 
amplifier; and 

an output connector attached to the cinduit board coupled to the at least one cavity. 
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71. The microwave system of claim 60,y^herein the filter assembly further comprises: 

a first and a second low noise amplifier; 

an input connector attached to |ne circuit board and coupled to an input of the first low 
noise amplifier; 

an input coupling pad mourned in the at least one cavity and coupled to an output of the 

first low noise amplifidr; 
an output connector atta^ed to the circuit board coupled to an output of the second low 
noise amplifier; 

an output coupling pacl mount^ iryipe at least 9^e cavity and coupled to an input of the 
second low no^e ampl^ 

72. The microwave system of claim 60, wherein the filter assembly further comprises: 
a first filter staggand a second filter stage formed in the enclosure, wherein the first and 

second filter stage each have at least one cavity; 
an input conndctor attached to the circuit board and coupled to the first filter stage; 
an output coupling structure mounted in the at least one cavity of the first filter stage and 

coupled/to an input of a low noise amplifier; 
an input cdiipling structure mounted in the at least one cavity of the second filter stage 

and c(^upled to an output of the low noise amplifier; and 
an outpiix connector attached to the circuit board coupled to the at least one cavity of the 
sdcond filter stage. 
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73. The microwave system of c\aimj60, wherein the at least one circuit formed in the at least 
one circuit board comprises an inter-stage coupling circuit, the inter-stage coupling circuit 



comprising 



at least one input cpiupling strjKmiij^miounted in the at least one cavity; and 



at least one outfuit coupling structure mounted in the at least one cavity and coupled to 
the a^ast one input coupling structure. 



m 
m 
m 
m 

=p 
m 





Attorney Docket No. 100.169US01 



